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Abstract 
The paper presents data on the identification of the helminth fauna structure of Pelophylax ridibundus species and the 
determination of its role as intermediate and paratenic host for various groups of vertebrate helminths. 84 specimens of 
Pelophylax ridibundus (26 - males, 31 - females, 27 - juveniles) from the Dniester River, border area of Talmaza village, 
Ștefan Vodă district, were helminthologically investigated. As result of helminthological investigations, it was 
established that the structure of the helminth fauna of Pelophylax ridibundus species is characterized by 13 species of 
helminths (Haematoloechus variegatus  Rudolphi, 1819; Codonocephalus urniger Rudolphi, 1819; Opisthioglyphe 
ranae Froelich, 1791; Paralepoderma brumpti Buttner, 1951; Prosotocus confusus Looss, 1894; Tylodelphys excavata 
Rudolphi, 1803; Diplodiscus subclavatus Pallas, 1760; Parastrigea robusta Szidat, 1928, Strigea falconis Szidat, 1928; 
Cosmocerca ornata Dujardin, 1845; Oswaldocruzia filiformis Goeze, 1782; Icosiella neglecta Diesing, 1851; 
Spirocerca lupi Rudolphi, 1809), from 13 genera, 11 families (Omphalometridae, Haematoloechidae, Plagiorchiidae, 
Lecithodendriidae, Diplodiscidae, Diplostomatidae, Strigeidae, Cosmocercidae, Molineidae, Onchocercidae, 
Spirocercidae), 6 orders (Plagiorchiida, Echinostomida, Diplostomida, Ascaridida, Strongylida, Spirurida), 2 classes 
(Trematoda, Secernentea) and 2 phylums (Plathelminthes, Nematoda). Of the 13 helminth species detected, a special 
importance is attributed to the nematode Spirocerca lupi Rudolphi, 1809, for which the taxonomic classification, 
synonims, hosts, organic specificity and biological cycle are described, for which the Pelophylax ridibundus species is 
as paratenic host. The diversity and intensity of helminth infestation of Pelophylax ridibundus has been established 
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Introduction 
Helminthological research is more frequently focused on the study of the degree of 
helminth infection in domestic, wild, pets’ animals and human. Currently, in different regions of 
the world several taxa of animals species are insufficiently studied helminthologically, including 
amphibians. 
Amphibians are the most primitive terrestrial vertebrate animals, which has preserved the 
aquatic and terrestrial way of life, being vectors of various parasitic agents. In some cases, 
amphibians participate not only at the contamination of domestic and wild animals, but are an 
important factor in maintaining their circulation in the nature and actively participate in the 
formation of parasitic zoonoses [1]. 
In the foreground, the study of helminth fauna in amphibians is also interesting in terms of 
knowledge of fauna. 
The study of amphibian helminth fauna, the specificity of the circulation in the natural and 
anthropized biotopes and their contact with the host, allow the establishment of the parasitological 
situation, some characteristics in the pathogenesis of the formation of outbreaks of parasitic agents 
and the elaboration of measures with epizootic and epidemiological impact. 
In addition to the faunal importance of research, anurans are definitive hosts for several 
classes of helminths, including Cestoda, Monogenea, Trematoda, Secernentea and 
Palaeacanthocephala [1, 3-6, 8-11, 13-16, 18-20]. They also serve as intermediate hosts [7, 11, 12, 
17, 19, 20] or as paratenic hosts [12, 8-10, 13, 14, 16] for a wide variety of helminths specific to 
the vertebrates. 
It is known that the wild animals are an important source of parasites for humans and 
domestic animals. According to researchers from the Republic of Moldova, it was found that out 




of 178 parasitic agents established in wild animals, 20 species were recorded in humans and 
domestic animals [21, 29]. 
The parasitic diseases of domestic and wild vertebrates include spirocercosis, which is 
caused by the nematode Spirocerca lupi Rudolphi, 1809. This disease is spread all over the world 
and in the Republic of Moldova the nematode, which causes the disease, was detected for the first 
time. 
In the context of determining the sources of the spread of parasitosis in domestic animals, 
pets and humans in the Republic of Moldova, it is necessary to conduct an in-depth study of 
helminth fauna, especially in amphibians Pelophylax ridibundus, and identify its  role as a paratenic 
host for various groups of parasitic agents. 
 
Materials and methods 
The investigations regarding the study of the helminth fauna, the determination of the degree 
infestation by helminth of Pelophylax ridibundus species were carried in the laboratory of 
Parasitology and Helminthology of the Institute of Zoology. 
A total of 84 amphibian specimens (males - 26, females - 31, juveniles - 27) collected from 
the Dniester River, Talmaza village area in the Stefan-Voda district during the years 2019-2020 
were helminthologically investigated. 
The amphibians were determined by external characters [23]. 
The helminthological analysis of biological samples was performed according to the 
standard method proposed by K.I. Skrjabin, which involves the examination of all the internal 
organs of the animal [27]. Helminthological research of the parenchymal organs was performed 
with the help of compressors, and the digestive tract - by successive washes. The collection, fixing, 
determination and processing of the helminthological material was carried after the methods 
proposed by various authors [22, 23, 24, 25, 26, 28]. The determination of the helminthological 
material was performed after standard methods [25]. 
To quantify the contamination characteristic by helminthes, the Intensity indice was 
calculated (II, exemplars) – the minimum and maximum number of parasites of a species and the 
extensivity of invasion (EI, %) – the percentage of host contamination by a species of parasite. 
 Laboratory helminthological investigations of biological samples of Peloplylax ridibundus 
to the presence of helminths or helminthic elements (eggs, larvae), allowed to obtain data of special 
value in order to determine the importance of amphibians in the formation and maintenance of 
outbreaks of common parasitic organisms in wild animals, pets and human. 
 
Results and discussions 
Unlike other species of green and brown frogs, Pelophilax ridibundus, due to its ecological 
plasticity is able to populate a wide range of aquatic habitats, from natural (permanent or 
temporary, with standing or flowing water) to moderately-polluted in lowland areas [23]. 
The study of helminth fauna in amphibians, the specificity of circulation in natural and 
anthropized biotopes and their contact with the host, allow establishing the parasitological 
situation, some characteristics in the pathogenesis of parasitic agent outbreaks and development of 
measures with epizootic and epidemiological impact. 
According to the helminthological investigations performed on Pelophylax ridibundus from 
Talmaza village, Ștefan-Vodă district, the presence of 13 helminths species was established: 
Haematoloechus variegatus Rudolphi, 1819; Codonocephalus urniger Rudolphi, 1819; 
Opisthioglyphe ranae Froelich, 1791; Paralepoderma brumpti Buttner, 1951; Prosotocus confusus 
Looss, 1894; Tylodelphys excavata Rudolphi, 1803; Diplodiscus subclavatus Pallas, 1760; 




Parastrigea robusta Szidat, 1928, Strigea falconis Szidat, 1928; Cosmocerca ornata Dujardin, 
1845; Oswaldocruzia filiformis Goeze, 1782; Icosiella neglecta Diesing, 1851; Spirocerca lupi 
Rudolphi, 1809, which from a taxonomic point of view fall into 2 classes (Trematoda, 
Secernentea), 6 orders (Plagiorchiida, Echinostomida, Diplostomida, Ascaridida, Strongylida, 
Spirurida), 11 families (Omphalometridae, Haematoloechidae, Plagiorchiidae, Lecithodendriidae, 
Diplodiscidae, Diplostomatidae, Strigeidae, Cosmocercidae, Molineidae, Onchocercidae, 
Spirocercidae) and 13 genera (Haematoloechus,Codonocephalus,Opisthioglyphe, Paralepoderma, 
Prosotocus, Tylodelphys, Diplodiscus, Parastrigea, Strigea, Cosmocerca, Oswaldocruzia, 
Icosiella,Spirocerca). 
Unlike previous helminthological research conducted on the amphibians in the Central and 
Northern areas of the Republic of Moldova, in the southern area a differentiated helminth fauna 
structure was established. Thus, it has been found the presence of a new species of nematodes 
Spirocerca lupi Rudolphi, 1809 with faunal, bioindicative and veterinary medical importance Fig. 
1. 
This species of nematode forms spirocercosis in 
carnivores (dog, fox, wolf), and accidentally in goats, 
horses, cattle, pigs, etc., it is located in the esophagus, 
clinically characterized by digestive, cardiovascular and 
general disorders [2]. 
The development of Spirocerca lupi species is 
heteroxenous. The coprophage beetles (Geotrupes, 
Scarabaeus) serve as intermediate hosts. They become 
infected through the ingestion of parasite eggs, and in 
their body the L1 larvae hatch, which suffer two moults 
and become L3 infestants after they are encapsulated. 
Infested beetles are ingested by paratenic hosts - 
amphibians, reptiles, birds, in whose body the nematode 
encapsulates again, and the infestation of the definitive 
hosts occurs through the consumption of paratenic hosts 
[2]. 
Spirocercosis evolves in countries with warm 
climates, and in our country the nematode that causes this disease - Spirocerca lupi was detected 
for the first time. For this disease the amphibians serve as a sure source of transmission, 
representing true reservoirs of infesting larvae.  
One of the main factors that determine the infection with parasitic agents of animals is the 
type of biotope. Thus, the succession of climatic and anthropogenic transformations in biotopes 
can lead to the interruption of the biological cycles of parasitic agents and respectively to the 
disappearance of historically formed parasitic systems, or (rarely) can influence to the increase of 
helminth diversity. 
Quantitative analysis of parasitological indices in Pelophylax ridibundus demonstrate that 
infestation with the trematode species Opisthioglyphe ranae was recorded in 69.0% of cases (II – 
8-86 exemplars), with Haematoloechus variegatus in 38.1% of cases (II -1-10 exemplars), with 
Codonocephalus urniger in 47.6% of cases (II -1-30 exemplars), with Prosotocus confusus in 
22.6% of cases (II -1-32 exemplars), Diplodiscus subclavatusîn 10.9% of cases (II - 4-9 exemplars), 
with Paralepoderma brumpti in 39.3% of cases (II -1-9 exemplars), with Tylodelphys excavata in 
36.9% of cases (II – 8-96 exemplars), with Parastrigea robusta in 7.1% of cases (II – 3 exemplars), 
with Strigea falconis in 3.6% of cases (II – 150 exemplars), with Oswaldocruzia filiformis in 1.2% 
 
Fig. 1. Spirocerca lupi Rudolphi, 
1809. Original 




of cases (II – 1 exemplar), with Cosmocerca ornata in 19,0% of cases (II – 4-40 exemplars), with 
Icosiella neglecta in 26.2% of cases (II – 1-14 exemplars), but with Spirocerca lupi species the 
infestation was recorded in 21.4% of cases (II – 2-98 exemplars) (Table 1). 
When evaluating the parasitological indices obtained, it has been established that the highest 
degree of infestation was with the species of trematode Opisthioglyphe ranae, and among 
nematodes - with Icosiella neglecta and Spirocerca lupi species. 
Helminthological investigations depending of the host sex performed on 57 mature 
individuals (males - 26, females - 31) of Pelophylax ridibundus s demonstrated that the infestation 
degree by helminthes depends on the helminth species and the host sex. Although, the males of the 
species are the first individuals to come out of hibernation and have a longer contact with the 
environment, they were characterized by a simpler helminth structure being infested with only 7 
species of helminths, of which 6 species of trematodes (Haematoloechus 
variegatus,Codonocephalus urniger, Opisthioglyphe ranae, Paralepoderma brumpti, Prosotocus 
confusus, Tylodelphys excavata) and one species of nematode (Icosiella neglecta) Table 2. 
 
Table 1.  
Parasitological indices of Pelophylax ridibundus species (n = 84)from the studied ecosystems 
 
No  Invasion EI - % II, ex. min-max 
TREMATODA 
1 Opisthioglyphe ranae 69.0 8-86 
2 Haematoloechus variegatus 38.1 1-10 
3 Codonocephalus urniger 47.6 1-30 
4 Prosotocus confusus 22.6 1-32 
5 Diplodiscus subclavatus 10.9 4-9 
6 Paralepoderma brumpti 39.3 1-9 
7 Tylodelphys excavata 36.9 8-96 
8 Parastrigea robusta 7.1 3 
9 Strigea falconis 3.6 150 
SECERNENTEA 
10 Oswaldocruzia filiformis 1.2 1 
11 Cosmocerca ornata 19.0 4-40 
12 Icosiella neglecta 26.2 1-14 
13 Spirocerca lupi 21.4 2-98 
 
Unlike males, the females of Pelophylax ridibundus were infected by 13 species of 
helminthes, of which 9 species of trematodes (Haematoloechus variegatus, Codonocephalus 
urniger, Opisthioglyphe ranae, Paralepoderma brumpti, Prosotocus confusus, Tylodelphys 
excavata,Diplodiscus subclavatus, Parastrigea robusta, Strigea falconis,) and 4 species of 
nematode (Cosmocerca ornata, Oswaldocruzia filiformis, Icosiella neglecta, Spirocerca lupi), 
whose degree of infestation differs from one species to another (Table 2). 
Another question frequently addressed in the literature is the study of helminth fauna 
depending on the age of host. Various authors (69, 79, 98, 128 - teza) affirm that the degree of 
helminth infestation increases with the age of host, but according to our investigations in the 
juveniles of P. ridibundus collected from the southern part of the republic, their infestation with 5 
species of trematodes was established: (Haematoloechus variegatus, Codonocephalus urniger, 




Opisthioglyphe ranae, Paralepoderma brumpti, Tylodelphys excavata,) whose extensivity overrun 
that of adults (Table 2). 
Table 2.  
Parasitological indices depending of the sex and age of host 
Pelophylax ridibundus from the studied ecosystems 
No Invasion 
Sex Age 
♂, n=26 ♀,  n=31 Adults, n=57 Juveniles, n= 27 
EI -% II, ex.  EI - % II, ex.  EI - % II, ex.  EI - % II, ex.  
TREMATODA 
1 O. ranae 76.9 4-180 45.2 38-86 59.6 4-180 88.9 8-41 
2 H. variegatus 50.0 1-30 38.7 1-4 43.9 1-30 29.6 3 
3 C. urniger 38.5 1-30 83.9 2-11 63.2 1-30 14.8 1 
4 P. confusus 38.5 1-14 29.0 1-32 33.3 1-32 - - 
5 D.subclavatus - - 29.0 4-9 15.8 4-9 - - 
6 P. brumpti 61.5 1-8 29.0 10-26 43.9 1-26 29.6 3-9 
7 T. excavata 57.9 26-49 38.7 9-96 47.4 9-96 14.8 8 
8 P. robusta - - 19.4 3 10.5 3 - - 
9 S. falconis - - 9.7 150 5.3 150 - - 
SECERNENTEA 
10 O. filiformis - - 19.4 1 10.5 1 - - 
11 C. ornata - - 38.7 6-10 21.1 6-10 - - 
12 I. neglecta 19.2 1-3 29.0 1-14 24.6 1-14 - - 
13 S. lupi - - 58.1 2-98 31.6 2-98 - - 
 
Therefore, the results of helminthological research revealed that the amphibians species 
Pelophylax ridibundus from the Ranidae family in the natural ecosystems of lower Dniester River 
is infested with 13 species of helminthes (trematodes - 9, nematodes - 4), as well as the 
identification of the nematode species Spirocerca lupi show the role of amphibians in maintaining 
and forming the foci of parasitic agents specific to vertebrates. 
 
Conclusions 
1. It has been studied the helminth fauna of 84 specimens (males - 26, females - 31, juveniles - 
27) of Pelophylax ridibundus from the natural ecosystem - the Dniester River, from the village of 
Talmaza from the Stefan-Voda district. 
2. The structure of the helminth fauna of the host species was established - Pelophylax ridibundus 
has been represented by 13 species of helminthes: Haematoloechus variegatus  Rudolphi, 1819; 
Codonocephalus urniger Rudolphi, 1819; Opisthioglyphe ranae Froelich, 1791; Paralepoderma 
brumpti Buttner, 1951; Prosotocus confusus Looss, 1894; Tylodelphys excavata Rudolphi, 1803; 
Diplodiscus subclavatus Pallas, 1760; Parastrigea robusta Szidat, 1928, Strigea falconis Szidat, 
1928; Cosmocerca ornata Dujardin, 1845; Oswaldocruzia filiformis Goeze, 1782; Icosiella 
neglecta Diesing, 1851; Spirocerca lupi Rudolphi, 1809, from 2 classes, 6 orders, 11 families and 
13 genera. 
3. The degree of helminth infestation of the species Pelophylax ridibundus increases with age, 
because in juveniles the infestation has been established with 5 from 13 species of helminths 
detected. 




4. It was estimated that the structure of the helminth fauna in Pelophylax ridibundus depends on 
the helminth species and of the host sex, thus in males the presence of 7 from 13 species of 
helminths was established the, and in females - all 13 species of helminths were found. 
5. It was determined the role of amphibian species Pelophylax ridibundus in maintaining and 
forming parasitic foci of Spirocerva lupi, which causes Spirocercosis in vertebrates, and for which 
the amphibians serve as a paratene hosts. 
 
Acknowledgement: The study was performed in the frame of institutional project 
20.80009.7007.12 and with support World Federation of Scientists 
 
References 
1. Gherasim E. Ranidele verzi (Amphibia, Ranidae) dinRepublica Moldova: biologia, ecologia și 
helmintifauna. Autoreferat, Cchișinău, 2016, 40 p. 
2. Iacob O. Parazitoogie și clinica bolilor parazitare la animale. Editura Ion Ionescu de al Brad, Iași, 
2019, 512 p. 
3. Aisien M. S. O., Ogoannah S. O., and Imasuen A. A., “Helminth parasites of amphibians from a 
rainforest reserve in South-Western Nigeria,” African Zoology, vol. 44, no. 1, pp. 1–7, 2009.  
4. Aisien S. O., Ugbo A. D., Ilavbare A. N., and Ogunbor O., “Endoparasites of amphibians from South-
Western Nigeria,” Acta Parasitologica, vol. 46, no. 4, pp. 299–305, 2001. 
5. Aisien, S. O. Ajakaiye F. B., and Braimoh K., “Helminth parasites of anurans from the savannah-
mosaic zone of South-Western Nigeria,” Acta Parasitologica, vol. 48, no. 1, pp. 47–54, 2003. 
6. Aisien, S. O. Ayeni F., and I. Ilechie, “Helminth fauna of anurans from the Guinea savanna at New 
Bussa, Nigeria,” African Zoology, vol. 39, no. 1, pp. 133–136, 2004. 
7. Bolt, G. J. Monrad, F. Frandsen, P. Henriksen, and H. H. Dietz, “The common frog (Rana temporaria) 
as a potential paratenic and intermediate host for Angiostrongylus vasorum,” Parasitology Research, 
vol. 79, no. 5, pp. 428–430, 1993. 
8. Eberhard M. L. and F. H. Brandt, “The role of tadpoles and frogs as paratenic hosts in the life cycle 
of Dracunculus insignis (Nematoda: Dracunculoidea),” Journal of Parasitology, vol. 81, no. 5, pp. 
792–793, 1995. 
9. Gonz´alez C. E. and M. I. Hamann, “The first record of amphibians as paratenic hosts of Serpinema 
larvae (Nematoda; Camallanidae),” Brazilian Journal of Biology, vol. 67, no. 3, pp. 579–580, 2007. 
10. Jackson J. A. and R. C. Tinsley, “Hymenochirine anurans (Pinpidae) as transport hosts in camallanid 
nematode lifecycles,” Systematic Parasitology, vol. 39, no. 2, pp. 141–151, 1998. 
11. Krone O.and W. J. Streich, “Strigea falconispalumbi in Eurasian buzzards from Germany,” Journal 
ofWildlife Diseases, vol. 36, no. 3, pp. 559–561, 2000. 
12. Moravec F. and H. Kaiser, “Brevimulticaecum sp. Larvae (Nematoda: Anisakidae) from the frog Hyla 
minuta peters in Trinidad,” Journal of Parasitology, vol. 80, no. 1, pp. 154–156, 1994. 
13. Moravec F.and B. ˇSkor´ıkov´a, “Amphibians and larvae of aquatic insects as new paratenic hosts 
of  Anguillicola crassus (Nematoda: Dracunculoidea), a swimbladder parasite of eels,” Diseases of 
Aquatic Organisms, vol. 34, no. 3, pp. 217–222, 1998. 
14. Nickol, B. B. “Epizootiology,” in Biology of the Acanthocephala, D. W. T. Crompton and B. B. Nickol, 
Eds., pp. 307–346, Cambridge University Press, Cambridge, UK, 1985. 
15. Okulewicz, A. “The role of paratenic hosts in the life cycles of helminths,” Wiadomo´sci 
Parazytologiczne, vol. 54, no. 4, pp. 297–301, 2008. 
16. Santos V. G. T. and S. B. Amato, “Rhinella fernandezae (Anura, Bufonidae) a paratenic host of 
Centrorhynchus sp. (Acanthocephala, Centrorhynchidae) in Brazil,” Revista Mexicana de 
Biodiversidad, vol. 81, no. 1, pp. 53–56, 2010. 
17. Sessions S. K. and Ruth S. B., “Explanation for naturally occurring supernumerary limbs in 
amphibians,” The Journal of Experimental Zoology, vol. 254, no. 1, pp. 38–47, 1990. 
18. Sharpilo V. P. and R. V. Salamatin, “Paratenic parasitism: origins and development of the concept,” 
Kyiv, pp. 235–238, 2005 (Russian), Historical essays, bibliography, with English and Ukranian 
summary. 
19. Thiemann G. W. and R. J. Wassersug, “Biased distribution of trematode metacercariae in the nephric 
system of Rana tadpoles,” Journal of Zoology, vol. 252, no. 4, pp. 534–538, 2000. 




20. Torres P. and S. Puga, “Occurrence of cystacanths of Centrorhynchus sp. 
(Acanthocephala:Centrorhynchidae) in toads of the genus Eupsophus in Chile,” Mem´orias do 
Instituto Oswaldo Cruz, vol. 91, no. 6, pp. 717–719, 1996. 
21. Андрейко, О.Ф. Паразиты млнкопитающих Молдавии. Издателъство ”Штиинца” Кишинев, 
1973. 176 с. 
22. Гашев С. Н. и др. Зооиндикаторы в системе регионального экологического мониторинга 
Тюменской области: методика использования. Тюмень: изд-во Тюменского гос. ун-та, 2006. 
132 с. 
23. Кузмин, С.Л. Земноводные бывшего СССР. Издание второе, переработанное. Москва, 2012. 
327 с. 14 
24. Петроченко В. И. Акантоцефалы домашних и диких животных. Т. 1. М.,1956. 431 с. 
25. Рыжиков K. M., Шарпило В. П. Шевченко H. H. Гельминты амфибий фауны СССР. М., 1980. 
279 с. 
26. Сергиев В.П. Методы санитарно-паразитологической экспертизы рыбы, моллюсков, 
ракообразных, земноводных, пресмыкающихся и продуктов их переработки: методич. 
Указания. В.П. Сергеев, Н.А. Романенко и др. М.: Федеральный центр госсанэпиднадзора 
Минздрава России, 2001. 69 с. 
27. Скрябин К.И. Метод полных гельминтологических вскрытий позвоночных, включая человека. 
М., 1928. 45 с. 
28. Судариков В. Е. Некоторые особенности биологии и онтогенеза трематод отряда Strigeidida. 
В: Экспериментальная и экологическая гельминтология: Тр. ГЕЛАН, 1964, т. 14, с. 201-220. 
29. Щепина ,Н.А., Балдонова, Д.Р., Дугаров, Ж.Н. Гельминтофауне бесхвостых амфибии 
Забаикалья. Теоретические и практические вопросы паразитологии. В: Сборник докладов 
Научнои конференции, посвященнои 50-летию кафедры обшеи биологии с генетики и 
паразитологии и 80-летию со для рождения первого заведующего кафедрои биологических 
наук, профессора Логачева Евгения Дмитриевича, 22 дек., 2006. Кемерово; М., 2006, с. 186-
189. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
